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Portion whole mount second subsegment from tip 
antenna male Aedes aegypti. Fixed Bouin’s solution. Stained from 
external surface with 0.5% crystal violet for three hours. Stain has 
entered thin-walled, blunt-tipped sensilla and been precipitated inside 
dark granules; rest antenna unstained. Fifteen sixteen stained 
sensilla visible this focus. stained sensillum. 1,100. 


Fic. 
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Permeable Sense Organs the Antenna the 
Yellow Fever Mosquito, Aedes aegypti 


Department Zoology, State University Iowa, 
Iowa City, Iowa 


During the past six years the sense organs the antennal 
flagellum several species grasshoppers have been exam- 
ined with variety techniques this laboratory (Slifer, 
1954a, 1954b, 1955a, 1955b, 1956a, 1956b, 1960; Slifer, Prestage 
and Beams, 1957, 1959). These studies have included permea- 
bility tests, the use both the light and electron microscopes 
and several types behavior experiments. Upon the comple- 
tion the work the antennal receptors the grasshopper 
the desirability extending these observations other species 
insects was apparent. One the forms selected for examina- 
tion was the mosquito and the results the permeability tests 
will reported here. 

The structure and function the various sensilla the an- 
tenna the mosquito have been investigated many workers. 
Valuable reviews previous studies may found articles 
Rohler (1906), Willis (1947), Roth (1948, 1951), Roth and 
Willis (1952) and Risler (1955) and the book Chris- 
tophers (1960) Aedes aegypti. 


MATERIALS AND METHODS 


The adult Aedes aegypti used the present study were reared 
from eggs obtained, through the kindness Dr. Case, 
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from Dr. Craig the University Notre Dame. Pupae, 
they appeared, were transferred separate container and 
the adults which emerged collected daily with aspirator. 
These were fixed whole Bouin’s solution either once 
known intervals after emergence. 

The staining technique recently described Slifer (1960) 
was employed. The intact insect was washed distilled water 
until more than trace the yellow color produced the 
picric acid the fixative remained. This sometimes required 
several days. The insect, still whole, was then transferred 
small dish containing square glass cloth wet with few 
drops freshly-filtered 0.5% solution crystal violet. An- 
other piece glass cloth was laid over the mosquito and, 
necessary, more stain added that the insect was completely 
covered. The container was placed moist chamber. Satis- 
factory staining was obtained over periods ranging from one 
six hours. The specimen was removed from the stain with 
forceps, dipped quickly into distilled water and laid piece 
absorbent paper the stage dissecting microscope. The 
insect was moved once dry spot the paper and the 
antennae taken off with needles. The pedicel each was cut 
away and the flagella cut into several pieces hasten drying. 
Ten minutes, more, after all surface moisture had disap- 
peared the fragments were transferred dish xylol. 
all work this type judgment can only acquired 
experience the optimum time for fixing, washing, staining, 
drying, clearing, etc. Drying one the most critical steps 
the procedure and this will affected the warmth and 
humidity the room. drying insufficient any dye which 
has entered the sense organ will slowly diffuse into the moist 
center the antenna and disappear dilution. If, the 
other hand, drying continued too long the antenna will fill 
with air and this may troublesome later. After hour, 
longer, xylol the pieces antenna were mounted syn- 
thetic resin. 

The preparations should examined once under oil 
immersion lens for successfully-stained sense organs may lose 
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their color within hours days trace water remains 
the tissues. 


RESULTS AND DISCUSSION 


Christophers (1960, pp. 423-4, 427) describes and figures 
the antennae male and female Aedes aegypti. Roth and 
Willis (1952) reported that “many thin-walled trichoid sen- 
silla” are present each the thirteen flagellar subsegments 
the female this species and the two terminal subseg- 
ments the male. The results amputation experiments led 
Roth and Willis conclude that these thin-walled sense organs 
may serve hygroreceptors the female but that they are not 
the only structures concerned with this function the male. 
Christophers (1960, 663) describes the sensilla 
length, thin walled and without articulated base, arising 
from thin membrane over pore canal surrounded distally 
semicircular ridge the cuticle. Proximally median ridge 
passes backwards. They are set irregular intervals along 
the length the segment and the female number some 
segment.” 

the present study the thin-walled sense organs with 
rounded distal ends have been found permeable solu- 
tion crystal violet applied the external surface the intact 
insect. The general surface the antenna, contrast, com- 
pletely impermeable the dye, provided, course, that 
undamaged. evidence for the penetration the stain into 
other sense organs has, far, been obtained. Stained thin- 
walled sensilla are shown figure one. should empha- 
sized that these sense organs are smoothly-rounded the tip. 
Other sensilla which superficially resemble them but have 
heavier wall and sharply-pointed tip are unaffected the dye. 
Earlier workers seem not have distinguished between these 
two types. 

The results just described are, themselves, considerable 
interest but when they are examined the light the more 
extensive information which now have for the chemo- 
receptors the antennal flagellum the grasshopper their 
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permeability dye assumes greater significance. The most 
complex the three types chemoreceptors present the 
grasshopper antenna bears close resemblance these thin- 
walled sense organs the mosquito antenna. The surface 
each such sense organ the grasshopper penetrated 
large number minute pores about 0.1 diameter. The tip 
dendrite sensory neurone lies each these openings 
and freely exposed the air. Each tip, moreover, divided 
into finger-like microvilli and these which form 
the receptor surface. When the antenna the grasshopper 
treated with crystal violet the thin-walled chemoreceptors react 
exactly the thin-walled sensilla the mosquito (Slifer, 
1960). were not for the fact that the receptors the 
mosquito are relatively longer than are those the grasshopper 
would difficult tell them apart. One distinguishing 
feature would the presence the grasshopper small spot, 
about one micron diameter, the base the peg. This 
stains readily and the point which the cuticle invaginated 
form sheath which encloses the dendrites the large group 
neurones which innervate the sensillum. Such spot has not 
been found the mosquito and may that sheath 
present holometabolous species which acquire sense organs 
characteristic the adult only the final molt. 

The present findings not contradict the conclusion Roth 
and Willis (1952) that the thin-walled sensilla the mosquito 
are receptors for water vapor; the contrary, they lend sup- 
port. seems probable, however, that these sense organs may 
stimulated other substances the gaseous form well 
and have general olfactory function. 


SUMMARY 


Thin-walled, blunt-tipped sensilla which are present all 
thirteen flagellar subsegments the antenna the female mos- 
quito, Aedes aegypti, and the two distal subsegments the 
male can stained dye applied the external surface. 
This provides evidence that they may the principal olfactory 
sense organs this species. 
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1960 


List Corresponding Members the American 
Entomological Society 


Since the last list the Corresponding Members our 
Society was published April 1956 (Ent. News 67: 110) 
number members have died while approximately equal 
number eminent entomologists have been elected member- 
ship. the current list, given below, the newly elected mem- 
bers are indicated asterisk. 


Alexander, Amherst 
Arnold, Rhodesia 
Bequaert, Cambridge, 
Mass. 
Bradley, Ithaca 
Annette Braun, Cincinnati 
Chopard, Paris 
Costa Lima, Brazil 
Comstock, Los Angeles 
*P. Darlington, Jr., Cam- 
bridge, Mass. 
Emerson, Chicago 
Mass. 
von Frisch, Miinchen 
Hungerford, Lawrence 


Jeannel, Paris 
Johannsen, Ithaca 
*C. Muesebeck, Wash- 
ington 
Riley, London 
*H. Ross, Urbana 
Salmon, Wellington 
Schouteden, Belgium 
Schwarz, New York 
Snodgrass, Washington 
Thompson, Ottawa 
Timberlake, Riverside 
Uvarov, London 
Walker, Toronto 
Wigglesworth, Cam- 
bridge 
Zeuner, London 


Nomenclature Notice 


Comments should marked with the File Number and sent 
duplicate before Dec. 16th British Museum 
(Natural History), Cromwell Road, London, S.W. England. 
Details Bull. Zool. Nomencl. (8/9). 

Validation Macronema Pictet 1836 (Trich.) File: Z.N. 
(S)706. Suppression fam. Nirmides Leach 1815 


(S)1400. Neotype for Pediculus dentatus Scop. 1763 


(Malloph.) Z.N. (S)1394. Suppression Liotheum Nitzsch 


1818 (Malloph.) Z.N. (S)1399. 


Suppression pellarini 


(Aedipoda) Guillou 1841 (Orth.) Z.N. (S)1436. 
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Two New Species Nautarachna from Western 
North America (Acarina: 


Coox, Wayne State University, Detroit 


Nautarachna, the only genus the family Nautarachnidae, 
unusual among hydrachnids that contains members 
which are found saline well fresh water. Unfortunately, 
the systematic position the genus Nautarachna remains un- 
certain, for males have not yet been collected and described. 
The Nautarachnidae have been tentatively placed next the 
Pionidae, but the closeness this relationship can only de- 
termined when the type male sexual dimorphism, any, 
known. the three previously described species, only one has 
been collected the adult stage, the other two having been 
described from nymphal specimens. 

Two the previously described species Nautarachna have 
been reported from saline waters. Nautarachna asperrima 
Moniez, the type species, was taken the littoral region the 
Atlantic Ocean Cayeux-sur-Mer, Viets (1936) states 
that not certain whether this species actually true 
marine form should considered inhabitant brackish 
water. Habeeb (1956a) collected nymphal Nautarachna from 
brook the vicinity salt springs near Sussex, New Bruns- 
wick. first assigned the mite the European spe- 
cies crassa (Koenike), but later (Habeeb, 1956b) described 
new species, Nautarachna karl-vietsi. 


Nautarachna californica new species (figs. 


Length between anterior end first coxae and posterior end 
genital field first pair coxae widely separated me- 
dially for over one-half their distance; first coxae with four 
heavy setae each side anterior end, these approximately 
same length second coxae with one two heavy setae median 
margin third and fourth coxae well developed; with three 
relatively heavy setae each side slightly posterio-medial 


no. from the Department Biology, Wayne State 
University. 
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insertion fourth legs fourth coxae sharply-angled posteriorly 
acetabular plates narrow and extending laterally beyond inser- 
tion fourth legs (fig. width genital field 523 genital 
acetabula 38-39 each side; two four setae each side 
located integument between medial portion acetabular 
plates and pregenital sclerite, these setae not located com- 
mon integument papillate, with pair small dorsal 
plates (fig. 7), these approximately length, 
width integument clear and not papillate area immediately 
above lateral eyes. 

Capitulum (fig. length, relatively long and nar- 
row; chelicera length; dorsal lengths palpal seg- 
ments: P-I, P-II, P-III, 72; P-IV, P-V, 
fig. illustrates chaetotaxy outer side palp; dorsal 
lengths segments first leg: I-Leg-1, I-Leg-2, 
I-Leg-3, 106 I-Leg-4, 152 I-Leg-5, I-Leg-6, 198 
I-Leg-4 with one, and I-Leg-5 with five short swimming 
fig. illustrates chaetotaxy first leg; other legs with longer 
and more numerous swimming hairs. 

Holotype: Adult female, collected branch the Navarro 
River between Boonville and Philo, Mendocino County, 
FORNIA August 1954. The holotype the present species, 
well that the following species, will deposited the 
Chicago Natural History Museum. 

Nautarachna californica differs from crassa, the only pre- 
viously described species which the adult known, follows 
californica possesses approximately genital acetabula 
each side, crassa possesses about twice that 
fornica has four pairs heavy setae the anterior end the 
first coxae, crassa, indicated the figure Viets (1936), 
possesses only two pairs. 


Nautarachna pioniformis new species (figs. 10) 


Length between anterior end first coxae and posterior end 
genital field first coxae widely separated medially for 
approximately one-half their distance; first coxae with four 
heavy setae each side anterior end, most anterior these 
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Fics. 7-9. Nautarachna californica female. Ventral view; 
first leg; dorsal plate; capitulum; palp. 
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setae longer than others; second coxae with one heavy seta 
side; median margin third and fourth coxae more 
less reduced median angle; fourth coxae slightly angled 
posteriorly acetabular plates broad and extending only slightly 
beyond posterior corners fourth coxae (fig. 10); width 
genital field 462 genital acetabula 39-40 each side; one 
two setae each side located integument between medial 
portion acetabular plates and pregenital sclerite, these not 
located small sclerites; integument papillate, with pair 
small, triangular back plates (fig. 6), these approximately 113 
length, width; integument clear and not papillate 
area immediately above lateral eyes. 

Capitulum (fig. length, slightly stockier than 
preceding species; chelicera length; dorsal lengths 
palpal segments: P-I, P-II, P-III, P-IV, 
P-V, fig. shows chaetotaxy outer side palp; 
dorsal lengths segments first leg: I-Leg-1, I-Leg-2, 
I-Leg-3, I-Leg-4, 152; I-Leg-5, I-Leg-6, 
198 with one, and I-Leg-5 with four short swimming 
hairs; Figure shows chaetotaxy first leg; other legs with 
longer and more numerous swimming hairs. 

Holotype: Adult female, taken small tributary the 
Snake River between Yellowstone and Grand Teton National 
Parks, Teton County, July 1954. 

Females Nautarachna pioniformis may easily distin- 
guished from females both crassa and californica 
short, very broad acetabular plates (fig. the 
genital field the present species more closely resembles that 


Piona female than the previously described females 
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Sexual Differences the Proportions Two- 
Winged and Four-Winged Individuals 
Psectra diptera (Burmeister), Together 
with Five New Records (Neuroptera: 
Hemerobiidae) 


Maryland, College Park, Maryland 


The hemerobiid genus Psectra, represented the single spe- 
cies diptera (Burmeister), 1839, distributed widely over 
the northern Palaearctic region (Killington, 1936) and also 
known from the eastern half the Nearctic region far south 
Virginia and far north Ontario (Carpenter, 1940). 
spite over hundred years collecting both Europe and 
North America, reliable records only eighty-one specimens are 
available, including the five specimens newly reported the 
present paper. 

addition the rareness encounters between individuals 
this species and cognizant collectors, diptera has long ex- 
cited curiosity because remarkable dimorphism the struc- 
ture the wings. specimens with four, well- 
developed wings are known well micropterous individuals 
which the metathoracic wings are reduced small scale-like 
structures with vestigial venation. intermediate forms have 
ever been reported. 

This dimorphism has, the past, been thought have 
sexual basis (Hagen, 1866; McLachlan, 1868; Banks, 1905), 
while Albarda (1874) and McLachlan (1879) have suggested 
the possibility that two sibling species were represented. These 
ideas have been questioned Mjoberg (1909), who suggested 
that only single species was involved and that either sex might 
either macropterous micropterous. This idea was adopted 
Killington his treatment the species 1936. Tjeder 
(1936), after dissecting the abdomina three specimens 
micropterous macropterous and micropterous con- 
cluded that the two-winged and four-winged males belonged 
the same species. Carpenter (op. cit.), the basis the 
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relatively abundant material examined him connection 
with his revision (44 Nearctic specimens), was able show 
conclusively that both types wings may occur either sex. 
The question whether one two species present has not 
been proved one way the other the sense that the presence 
absence reproductive isolation has been conclusively demon- 
strated. However, these recent studies have shown that, aside 
from the difference the wings, the two forms have virtually 
identical morphology, while the scanty collection data indicate 
similar geographical distribution and habitat preference 


I.—Summary Reliable Records Diptera 


Source of Data | Country of Origin _ 
Microp.| Macrop.| Microp.| Macrop. 
(New Record) 
Canada 
Records 


The published records specimens diptera, which the 
writer feels have been reliably sexed, are summarized Table 
and are taken from the sources indicated. The ten specimens 
which are known from the Netherlands and which are listed 
Lems (1952) are regretfully omitted because the question 
the proper sexing several the specimens. The data from 
the areas surrounding the Baltic Sea were kindly supplied 
Mr. Tjeder Falun, Sweden, who has also made avail- 
able one new record from the Nearctic region. 

Carpenter (op. cit.) has pointed out that the material from 
North America may indicate that the proportion micropterous 
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individuals greater the male than the female. This sus- 
picion may made quantitative the use Carpenter’s data 
plus the five new Nearctic records standard chi-square test 
independence sex and wing type four-fold table. Em- 
ploying Yates’ correction for continuity, such test yields 
chi-square value 4.1350 (.05 .025), indicating that the 
Nearctic data are not consistent with the hypothesis that the 
proportions micropterous and macropterous individuals are 
the same both sexes. 

This difference may also explain the sex-ratio obtaining the 
Nearctic sample, where the forty-nine specimens now known, 
sixteen are males and thirty-three are females. This departure 
from 50:50 ratio significant (chi-square 5.8980, 
If, seems probable, the micropterous form for any 
reason less mobile and more inclined remain near the ground, 
which thought the usual adult habitat this species 
(Killington, 1936; 1946), then micropterous individuals should 
taken less frequently than the macropterous forms. Since, 
the data indicate, the proportion micropterous males 
higher than that the micropterous females, this should reflect 
itself fewer total males being taken. The divergence from 
50:50 sex ratio would then measure the difference 
the probabilities taking micropterous macropterous 
individual. 

similar analysis the data from the Palaearctic region 
made difficult because the smaller number specimens in- 
volved, which makes the use the chi-square distribution 
estimating the probability independence between sex and 
wing type untrustworthy. alternative method for computing 
these probabilities directly has been devised Fisher (1948). 
The application this technique these data shows that, 
unlike the Nearctic specimens, the data these samples provide 
justification for the conclusion that there are different fre- 
quencies micropterous and macropterous forms the two 
sexes. The actual probabilities fit the given data bad 
worse, due chance alone, sex and wing type are 
unrelated, for the circum-Baltic specimens, .57 for the 
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British Isles, .30; while these two groups are pooled, 

The failure the Palaearctic sample show sex differences 
the proportions the two types may reflection true 
differences the New World and Old World populations, 
may simply result the small series involved. does 
suggest, however, that systematists might well look for geo- 
graphic temporal variation these proportions, since, 
the type wing under genetic control, the equilibrium fre- 
quencies the four phenotypes would expected vary with 
the different selective characteristics different environments 
such way that the fitness each population maxi- 
mum. The particular adaptive significance different propor- 
tions the two wing types the two sexes may well lie the 
interplay between adaptation the ground cover with reduced 
motility and the dispersal potential the population. 


New 


Groton, Conn.; June 1948; Coll. Dr. Anton Jansson; 
collection Tjeder, Falun, Sweden. micropterous 

Patuxent Wildlife Refuge, Prince Georges Co., Md.; May 15, 
swept from grass sedge improved Coll. 

College Park, Prince Georges Co., Md.; May 22, 1954; Coll. 


These last two specimens are the collection the Depart- 
ment Entomology, University Maryland, College Park, 
Md. The following two specimens are the collection the 
writer 


Dayton, Howard Co., Md.; July 11, 1955; found caught 
second-story window screen front porch Coll. Mac- 
Leod. macropterous 

Hawksbill Mountain, elevation 3600’, Shenandoah National 
Park, Va.; September 12, 1956; ground mountain 
meadow Coll. Clifford. micropterous 


This result follows from the conditions the test which the mar- 
ginal totals the four-fold table are held constant, and the probabilities 
all possible arrangements the data giving these totals are computed. 
the case here, the actual data provide the best fit. All other possible 
arrangements are worse. 
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The third and fourth specimens listed above are interesting 
that both these were taken light night, which may 
indicate positive phototactic response common throughout the 
Hemerobiidae, but heretofore unreported for diptera. This 
suggests that improved collection technique for this species 
might place low, portable light source the ground 
appropriate adult habitat such that described some detail 
Killington (1946). With this arrangement, may possi- 
ble collect greater numbers adults during the proper season. 

The macropterous from Dayton, also interesting 
regarding the question whether not this species capable 
flight. Killington (1936; 1946) has stated that even the 
macropterous form flight would seem impossible, basing 
this opinion his observations living micropterous and 
the slight thickening texture the forewing which 
observed most specimens. Although the Dayton may have 
walked the front the house the second-story light near 
which she was taken, there seem reasonable grounds for 
the suspicion that some individuals diptera are able fly. 

Killington (1946) has also raised the question the size 
our Nearctic specimens, stating that the average length the 
forewing given Carpenter (op. cit.) mm. seems large 
and suggesting that this may actually refer the total wing 
span. partially clarify this question ten Nearctic specimens 
(consisting macropterous and micropterous individuals) 
were measured with ocular micrometer. The following re- 
sults were obtained 


Average length forewing 3.82 0.25 mm. 
Average total wing span forewing length 
width mesothorax) 8.57 0.54 mm. 


indicated the rather large standard errors these 
means, the sizes the individuals this series are somewhat 
heterogeneous. rather suggestive result obtained the 
mean forewing length the macropterous specimens alone 
(4.70 0.16 mm.) compared the mean forewing length 
the micropterous specimens (3.23 mm.). test 
these results yields 8.4777 and corresponding .001. 
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The possibility strongly suggested this short series that 
the wing dimorphism diptera correlated with size. 
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New Exotic Crane-Flies (Tipulidae: Diptera). 
Part 


The preceding part under this general title was published 
ENTOMOLOGICAL 71: 15-20; 1960. The species dis- 
cussed herewith are from south and central India where they 
were taken the veteran entomologist, Mr. Susai Nathan, 
Kurumbagaram, whom indebted for many interesting 
crane-flies. The types the species are preserved per- 
sonal collection these flies. 


Lechria coorgensis new species 


Size small; general coloration pronotum and mesonotum 
orange, posterior sclerites darker, pleura dull orange; wings 
weakly tinged with brown, prearcular and costal fields more 
yellowed tip R,,, atrophied, before the radial fork, cell 
black, hypopygium dull orange. 

Length about mm.; wing 5.7 mm.; antenna about 1.1 
mm. 

Length about 6.5 mm.; wing 5.3 mm. 

Rostrum light palpi brownish black. Antennae black, 
scape more pruinose flagellar segments oval, little longer than 
their Head dark gray, with long proclinate black 
bristles anterior vertex both sexes reduced capillary line 
that narrower than single row ommatidia, provided with 
series bristles. 

Pronotal scutum orange, more yellowed laterally, scutellum 
yellow. Mesonotum uniformly dull brownish orange, the sides 
little more scutum brownish orange, the centers 
the lobes infuscated; scutellum and mediotergite brown. 
Pleura dull orange. with stem weakly darkened, knob 
dark brown. Legs with the coxae and trochanters orange; 
femora brownish yellow, tibiae darker, tarsi passing into black. 


1Contribution from the Entomological Laboratory, University 
Massachusetts. 
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Wings weakly tinged with brown, prearcular and costal fields 
more veins brown, more yellowed the brightened 
fields. Longitudinal veins with abundant trichia extending 
basad virtually the level the arculus, lacking the basal 
section Cu, and the anal veins. Venation: Free tip Sc, 
near three-fourths and midlength cell M,, the 
latter very long; some distance before the fork 
cell 2nd relatively broad. 

Abdomen male black, hypopygium dull orange; the 
female, abdomen dark brown, the outer segments basal 
sternites more yellowed. 

Habitat. Holotype: Ammatti, South 
Coorg, 3,100 feet, May 1951 (Susai Nathan). 

The venation the radial field the wing most nearly 
Lechria nehruana Alexander, Assam, but there 
close resemblance the present fly any other regard. 


Protohelius nilgiricus new species 


General coloration thorax brownish yellow, with large and 
conspicuous blackened areas sides praescutum, scutal lobes 
and legs yellow; wings subhyaline, stigma short- 
oval, dark brown. 

Length about mm.; wing 6.5 mm.; antenna about 1.8 
mm. 

Length about mm.; wing mm. 

Head testaceous yellow; palpi dark brown. Antennae 16- 
segmented scape obscure yellow, pedicel brown, flagellum yel- 
lowish brown, darker outwardly; flagellar segments long-oval, 
subequal length the verticils; terminal segment less than 
one-half the penultimate. Anterior vertex narrow, especially 
the male, approximately one-third the diameter the scape, 
female slightly broader than the scape. 

Pronotum infuscated medially, paler sides. Mesonotum 
brownish yellow, conspicuously patterned with three major black 
areas either side, the largest laterally the praescutum 
before the suture, the second occupying most the dorsal pleu- 
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rotergite, third area occupying all but the posterior lateral part 
each scutal lobe; less evident darkenings scutellum and 
posterior part mediotergite. Pleura reddish yellow. Hal- 
teres with stem brownish yellow, knob blackened. Legs with 
all coxae and trochanters reddish yellow; remainder legs 
yellow, outer tarsal segments trifle darker; claws smooth. 
Wings stigma short-oval, dark brown; veins light 
brown. Veins beyond cord with macrotrichia; basad cord 
with sparse series outer two-thirds and few tip 
2nd (in type only). Venation: very long, the 
free tip Sc, its own length less beyond tip 
shorter than R,; close fork 

Abdominal tergites light brown, sternite and hypopygium 
yellow. Ovipositor with the valves very long; cerci slender, 
straight, tips upcurved, hypovalvae little stouter, straight. 
Male hypopygium with the outer dististyle blackened except 
base, the termination elongate, more than three times the lateral 
lobe inner style little longer, pale, the terminal portion about 
twice its lower lobe, the latter with conspicuous setae. 

Habitat. Holotype: Cherangode, Nilgiri 
Hills, Madras, 3,500 feet, November 1950 (Susai Nathan). 
Allotopotype: October 1950. 

The genus Protohelius new the Indian fauna, the three 
Asiatic species hitherto described being from Formosa and 
eastern China; addition two species are known from South 
America. The present fly quite distinct from all the above 
the coloration the body. 


Hexatoma (Eriocera) glomerosa new species 


Size medium (wing female antennae female 
general coloration thorax light gray, prae- 
scutum with four conspicuous dark brown stripes; dorso- 
pleural membrane thorax with conspicuous blackened area 
femora and tibiae obscure yellow, tips very narrowly blackened 
wings tinged with brown, cell and the small stigma darker 
veins outer radial field stout; short, about one-half 
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abdomen light brown, extreme posterior borders ter- 
gites blackened; ovipositor with long very slender cerci. 

Length about mm.; wing mm.; antenna about 2.8 
mm. 

Rostrum short, buffy first segment palpus brown, 
remaining segments black. Antennae scape and 
pedicel yellow, first flagellar segment brownish yellow, outer 
segments black; first flagellar segment stout, exceeding the 
combined second and third, lower surface with long delicate 
subappressed setae, upper surface with fewer erect stouter 
bristles; outer segments gradually decreasing size, the ter- 
minal one smallest. Head dull buffy yellow, the large entire 
subglobular vertical tubercle more polished brownish yellow. 

Pronotum light brown. Mesonotal praescutum light gray, 
with four conspicuous dark brown stripes, the intermediate pair 
bordered paler brown, including the median interspace setae 
abundant, pale; posterior sclerites notum light gray, scutal 
lobes scutellum yellowish gray, central part narrowly 
mediotergite chestnut brown, more pruinose sides, 
pleurotergite gray. Pleura gray, metapleura more yellowed; 
small black spots the ventral anepisternum, with larger 
and more conspicuous one the dorsopleural membrane. Hal- 
teres brownish yellow, knob black. Legs with coxae brownish 
yellow, fore pair darker anteriorly trochanters brownish yellow 
femora and tibiae obscure yellow, tips very narrowly but evi- 
dently blackened; proximal tarsal segments brownish yellow, 
tips darker, outer three segments black. Wings tinged with 
brown, the small stigma and broad cell darker brown; veins, 
especially the radial field, stout, narrowly bordered darker, 
and less evidently suffused; veins cord, and outer 
radial field blackened, the outer medial veins little veins 
the prearcular and costal regions brownish yellow. Outer 
veins, with the exception glabrous. Venation: Sc, end- 
ing beyond the level Sc, shortly removed; R,,;,, long, 
subequal length the distal section vein M,; about 
one-third one-fourth its length beyond the fork 
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Abdomen light brown, the extreme posterior borders the 
tergites blackened; basal sternites more yellowed. Ovipositor 
with the cerci elongate, very slender, blackened, the bases and 
tips yellowed. 

Habitat. Holotype: Kollar, Nilgiri Hills, 
Madras, 1,250 feet, November 1958 (Susai Nathan). 

Despite its thoracic pattern, Hexatoma (Eriocera) glomerosa 
seems allied members the verticalis group the sub- 
genus, all other regional members having the thorax more uni- 
formly blackened infuscated. 


Hexatoma (Eriocera) terebrella new species 


Size small (wing female mm. less); antennae 
female 6-segmented general coloration mesonotal praescutum 
gray, with four inconspicuous brown stripes, together with 
capillary darkened median vitta legs light wings weakly 
tinged with brown, stigma pale brown, Sc, long 
longer than R,; abdomen brownish black; ovipositor with 
valves short and fleshy, especially the oval cerci. 

Length about mm.; wing 7.5-8 antenna about 
1.1-1.3 mm. 

Rostrum very reduced, buffy; palpi short, brown, outer seg- 
ments darker. Antennae female 6-segmented, very short, 
brown throughout first flagellar segment nearly long the 
succeeding two combined and terminal segment about 
two-thirds the penultimate; vestiture flagellum relatively 
short and sparse, pale. Head brownish gray, with short pale 
setae vertical tubercle large and rounded. 

Pronotum brownish gray. Mesonotal praescutum gray, with 
four inconspicuous brown stripes, the intermediate pair divided 
narrow pale ground line that again split capillary 
darkened median vitta that continued vaguely back the 
suture; praescutal vestiture very short and pale; posterior 
sclerites notum dark gray, the scutal lobes patterned with 
brown. Pleura dark brown, sparsely gray pruinose; dorso- 
pleural membrane brown. with stem dusky, knob 
darkened. Legs with coxae light brown; trochanters brownish 


a 
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remainder legs light brown. Wings weakly tinged 
with brown, stigma very pale brown, inconspicuous; veins 
brown, more brownish yellow the costal and prearcular fields. 
Veins unusually glabrous, beyond the cord including very 
scattered series small trichia over the entire length the 
distal section vein Venation: Sc, ending just beyond 
level the fork Rs, far removed, before the level the 
fork Rs, Sc, alone nearly long longer than 
and subequal the latter longer, both shorter than 
cell 1st rectangular; beyond the fork 

Abdomen dark brown brownish black. Ovipositor with 
the valves short and cerci oval, provided with long pale 
setae; hypovalvae longer, scooplike. 

(Jaipur), Orissa, 1,775 feet, September 1958 (Susai Nathan). 
Paratopotype: 

Hexatoma (Eriocera) terebrella most resembles (E.) 
serendib Alexander, Ceylon, which the female sex still 
unknown. The two flies differ coloration and the vena- 
tion, particularly the subcostal and radial fields. 


Hexatoma (Eriocera) terebrina new species 


Size small (wing female antennae female 
segmented general coloration thorax grayish brown, prae- 
scutum with three darker brown stripes, posterior sclerites 
notum more pruinose; femora yellow, tips narrowly black; 
wings tinged with brown, the small stigma darker brown; veins 
unusually glabrous; abdominal tergites bicolored, obscure yel- 
low, the incisures dark brown; ovipositor with the cerci very 
long and slender. 

Length about 10-10.5 mm.; wing 8-8.5 mm.; antenna 
about mm.; ovipositor apex the shield about mm. 

Rostrum very short, palpi and mouthparts 
tennae short, scape and pedicel yellowish brown, 
flagellum black first flagellar segment stouter, especially basally, 
little shorter than the succeeding two segments combined seg- 
ments with appressed setae. Head brown, vertex behind more 
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pollinose vertical tubercle swollen, vaguely depressed medially 
front. 

Pronotum brown, the scutellum little paler. 
grayish brown, the praescutum with three darker brown stripes 
posterior sclerites more pruinose. Pleura brown, the anepi- 
sternum conspicuously blackened, dorsal sternopleurite paler. 
Halteres with stem dusky, knob dark brown. Legs with the 
coxae dark brown, middle pair more yellowed; fore coxae with 
long white setae anterior face, those the remaining coxae 
much shorter; trochanters brownish yellow; femora yellow, 
tips narrowly but conspicuously blackened, the amount subequal 
all legs, fore femur including about the outer twentieth 
the segment; tibiae yellowish brown; tarsi dark brown 
brownish black. Wings tinged with brown, the prearcular and 
costal fields slightly more yellowed; stigma very small, darker 
brown veins brown, those the brightened fields little more 
yellowed. Veins unusuaily glabrous, beyond the cord and ex- 
cepting with scattered series small trichia distal 
section Outer medial branches delicate and 
faint, compared with those the outer radial field; Sc, 
ending shortly beyond the level r-m; about twice 
and subequal; short spur extending into cell 
near the junction veins and cell 1st rectangu- 
lar, subequal length the distal section M,; close 

Abdominal tergites bicolored, obscure yellow, the incisures 
dark brown, more extensive the basal rings, proximal seg- 
ments more uniformly darkened sternites extensively darkened, 
with obscure yellow lateral areas. Ovipositor very long, espe- 
cially the straight slender cerci; genital shield dull orange. 

(Jaipur), Orissa, 1,775 feet, September 1958 (Susai Nathan). 
Paratopotype: 

Hexatoma terebrina most similar species 
such caliginosa (Brunetti) and terebrella 
new species, differing evidently the coloration the body 
and legs, and the very long cerci. 
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Note Corixidae Occurring Black Light Traps 
(Hemiptera: Heteroptera) 


F.R.E.S., Hope Dept. Entomology, 
Oxford, England 


Through the courtesy Associate Professor John Medler 
the University Wisconsin, have been privileged ex- 
amine collection Corixidae taken black light traps 
Arlington Experimental Farms near Madison. The Corixids 
were sampled from about 30,000 specimens collected over the 
period August 1959. The type traps use 
were portable 15, and watt black light traps running off 
batteries. The traps were situated corn and alfalfa fields. 
The nearest habitats from which the Corixids could have 
emanated were least half mile away. The following species 


Males Females 
Trichocorixa kanza Hungerford 
Trichocorixa calva (Say) 
Trichocorixa naias (Kirkaldy) 
Sigara alternata (Say) 
Sigara grosslineata Hungerford 
Sigara decoratella (Hungerford) 
Sigara decorata (Abbott) 
Hesperocorixa vulgaris (Hungerford) 
Rhaphocorixa acuminata (Uhler) 
Cenocorixa sp. 


decoratella and vulgaris have all previously been recorded 
from Wisconsin, Hungerford (Kansas Univ. Sci. Bull. 32: 
1-827, 1948). The other species not appear have been 
recorded from Wisconsin. However, the occurrence deco- 
rata, acuminata and Cenocorixa not unexpected they 
have all been recorded from adjacent states Hungerford, 

The sex ratios the abundant species show remarkable 
degree equality, the differences are not statistically significant. 
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Packet Fleas from Alaska 


This packet fleas from Alaska was collected the north- 
west’s leading mammalogist, Dr. Murray Johnson, surgeon 
Tacoma, Washington, during September 1958 Igloo Cabin, 
Mt. McKinley National Park and Fort Yukon; and during 
September 1959 Kivalina. Geographically, Kivalina 
the northwest coast, overlooking Chukchi Sea and Siberia, and 
separated about 550 miles Brooks Range from Fort 
Yukon the east, with Mt. McKinley National Park the 
south about 200 miles. The three points, then, give good 
cross section the state Alaska and its fleas for least the 
month September. 

The packet reached the writer for determination during 
September 1960. contained 220 specimens made 
pairs Catallagia fulleri; males, females Mega- 
bothris groenlandicus males, females Peromyscopsylla 
ostsibirica longiloba; males, females Epitedia wenmanni 
penicilliger dissimilis males, females Oropsylla 
male Ceratophyllus tundrensis and male Cerato- 
phyllus garei, taken off Redbacked and Meadow Mice, ground 
squirrels, shrews and weasels; the distribution 


Fort Yukon, northeast Alaska, September 8-12, 1958. 


From Microtus oeconomus (Meadow Mice) and Clethrionomys 
rutilus (Redback Mice) pool 


Catallagia dacenkoi fulleri Holland 1951, pairs 

Megabothris groenlandicus (Wahlgren) 1903, males, 
females 

Peromyscopsylla ostsibirica longiloba Jordan 1938, pairs 

Epitedia wenmanni (Rothschild) 1904, pairs 

Malaraeus penicilliger dissimilis (Jordan) 1939, males 

Megabothris calcarifer gregsoni Holland 1950, males, 
females. 
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Mt. McKinley National Park, Igloo Cabin, south central Alaska 
September 12, 1958. 


From Clethrionomys rutilus (Redback Mice) pool 


Peromyscopsylla ostsibirica longiloba (Jordan) 1939, pairs 
Catallagia fulleri Holland 1951, males, female 
Megabothris groenlandicus (Wahlgren) 1903, females 
Megabothris gregsoni Holland 1950, male. 


From Citellus undulatus ablusus (Ground squirrel) specimens 
Oropsylla idahoensis (Baker) 1904, males, females. 


From Sorex obscurus (Shrew) specimens 


Catallagia fulleri Holland 1951, male. 
Peromyscopsylla ostsibirica longiloba (Jordan) 1939, fe- 
male. 


Kivalina, northwest coast Alaska, September 1959 


From Microtus oeconomus (Meadow Mice) pool 


Megabothris groenlandicus (Wahlgren) 1903, males, 
females 


Malaraeus penicilliger dissimilis Jordan 1938, male. 


From Microtus miurus (Meadow Mice) pool 


Megabothris groenlandicus (Wahlgren) 1903, males, 
females 
Megabothris gregsoni Holland 1950, males. 


From Mustela rixosa eskimo (Weasel) specimen 


Megabothris groenlandicus (Wahlgren) 1903, males, 
female 


Megabothris gregsoni Holland 1950, pair 
Epitedia wenmanni (Rothschild) 1904, female 
Ceratophyllus tundrensis (Holland) 1944, male. 


From Mustela erminea (Weasel) specimen 
Ceratophyllus garei Rothschild 1902, male. 


The determinations above have been verified Frans Smit 
the British Museum and George Holland the Canadian 
National Museum. Since the writer longer possesses 
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collection fleas the packet will evenly divided between the 
United States National Museum, the British Museum and the 
Canadian National Museum. 

Remarks: The flea listed here Megabothris groenlandicus 
seems the writer very closely related those taken 
hundreds Dr. Wesley Clanton off Lagurus central 
Washington and small numbers the writer off Lagurus 
northeastern California and northwestern Nevada and described 
the writer Megabothris clantoni clantoni, Megabothris 
johnsoni and Megabothris princei. seems likely that each 
these may only subspecies groenlandicus. During 
Dr. Clanton’s studies the Lagurus were definitely found 
plague positive the Plague Suppressive Measures Laboratory 
San Francisco. Since this Megabothris was practically the 
only flea the Lagurus carried, suggests the flea might 
vector plague and could danger from northern California 
and Nevada, north through Oregon and Washington, through 
British Columbia, all through Alaska and eastward through 
northern Canada into Greenland from where was originally 
described. 

The large numbers Catallagia charlotensis, Megabothris 
groenlandicus and Peromyscopsylla longiloba the packet 
suggest that early Fall might the period emergence 
these fleas. 

early 1939 Jellison and Kohls the Rocky Mountain 
Laboratory Hamilton, Montana listed species and sub- 
species fleas from the territory. 

This the first series papers written and pub- 
lished the writer under National Science Foundation grant 
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EXCHANGES 


This column intended only for wants and exchanges, not for 
advertisements goods for sale services rendered. Notices 
not exceeding three lines free subscribers. 


These notices are continued long our limited space will allow; 
the new ones are added the end the column, and, only when neces- 
sary those the top (being longest in) are discontinued. 


Butterflies. Wish exchange specimens for Japanese species. Please 
write Ichiro Nakamura (Boy, age 16), Aza-Nichiyama Obayashi 
Takarazuka-shi, Hyogo-Ken, Japan. 


Phasmidae nearctic area desired alive. Purchase trade, drawing 
large stock major orders, worldwide. Domminck Pirone, Dept. 
Entomology, Cornell University, Ithaca, 


Nitidulidae and Rhizophagidae wanted exchange for European bee- 
tles all Marek, Zamberk 797, Czechoslovakia. 


Wanted and Needed. are compiling history entomology, and 
particularly, present, the amateur insect clubs that flourished 
years ago. Will you who have knowledge such early clubs 
societies advise me, giving facts the time existence, members, 


which you may have. Davis, Dept. Entomology, Purdue Uni- 
versity, Lafayette, Indiana. 


Cockroaches (Blattoidea) Japan, Okinawa, Formosa (Taiwan), 
and the Philippines are being studied cooperation with Dr. Princis. 
Loans specimens from that area are Gurney, 
National Museum, Washington 25, 


Orthoptera. Gryllinae (except domestic sp.) and Pyrgomorphinae 
the world wanted any quantity for work morphology, taxonomy, 
cytology, and experimental biology; dry, fluid, living. Write 
Kevan and Bigelow, Dept. Entomology, McGill University, 
Macdonald College, Quebec, Canada. 


Important Mosquito Works 


MOSQUITO ATLAS. The Nearctic Anopheles, important 
malarial the Americas, and Aedes aegypti 
Culex quinquefasciata 
MOSQUITO II. The more important malaria vec- 
tors the Old World: Europe, Asia, Africa 
and South Pacific region 


Edward Ross and Radclyffe Roberts 
Price, cents each (U. Currency) with order, postpaid within the 
United States; cents, foreign. 


KEYS THE ANOPHELINE MOSQUITOES 
THE WORLD 


With notes their Identification, Distribution, Biology and Rela- 
tion Malaria. Paul Russell, Lloyd Rozeboom 
and Alan Stone 


receipt price, $2.00 Currency. Foreign Delivery 


For sale the American Society, 1900 Race Street, 


Just Published 
New Classified Price Lists 


Available separates from the TRANSACTIONS THE AMERICAN 
ENTOMOLOGICAL and ENTOMOLOGICAL and all 
titles the Society’s have been catalogued author 
twelve special price lists the following categories: 


Coleoptera Neuroptera and Smaller Orders 
Diptera Odonata 

Hemiptera Orthoptera-Dermaptera 
Hymenoptera Arachnida and Other Classes 
Lepidoptera Bibliography-Biography 
Memoirs General 


Lists will mailed free upon request. Please state specifically 
which list lists you require. 
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MEMOIRS THE AMERICAN 
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Number 


TAXONOMIC STUDY THE 
MILLIPED FAMILY SPIROBOLIDAE 
(DIPLOPODA: SPIROBOLIDA) 


William Keeton 


147 pages text, tables, maps, plates, 
table contents and index 


Spirobolid millipeds are probably the most widely known 
Diplopoda the United States, being used many college 
courses yet the family has been little studied. This monograph 
brings together existing knowledge the group for the first 
time, and adds much new information gained from critical study 
series. The taxonomic history the family outlined. 
External morphology briefly treated, with emphasis char- 
acters utilized classification. summary current knowl- 
edge life histories included. The family redefined, and 
each genus and species treated detail. Particular attention 
given variation and distribution, both which become 
more meaningful biologically result synonymizing many 
species names. Possible phylogenetic relationships the gen- 
era are discussed, and keys all taxa are provided, with most 
diagnostic characters illustrated plates summarized 


tables. 
Price $5.50 
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